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Abstract of JP2003151478 

PROBLEM TO BE SOLVED: To provide accurate and reliable electron energy loss spectrum measuring 
device capable of measuring electron energy loss spectrum and THEM or STEM provided with the same. 
SOLUTION: A peak of spectrum is detected by an electron beam detector, a gap amount of the peak position 
from a reference position on the electron beam detector is detected, and the gap amount is corrected by 
using a control device controlling an electron beam position on the electron beam detector. Electron energy 
loss spectrum is measured while controlling the correction of a gap amount between an electron beam 
position on a sample and a peak position of a spectrum and spectrum measurement by the electron beam 
detector. An accurate electron energy loss spectrum is acquired with an electron microscope provided with 
the electron energy loss spectroscope. 
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l56Bj£7)i¥iffl=5rittBJJ 
[00013 

[00023 



[00033 m^mmcommi^mb txa. 

MWM (Scanning Electron Microscope: SEM) . jg 
tSM^It^WM (Transmission Electron Microscope : 
TEM), ^SiiMl;^^^ffitM(Scanning Transmissio 
n Electron Microscope: STEM) j&^fcS. 

[00043 i-y^—f-u^fucrt^^mmi^Lx 

t^l-cOtiTEMt STEM-C'S>i,. TEM«ige»5(3r 

^■t^mmxS)^. -:^sTEM{i^/h«i^tc«^^^ 

SrlR^L. m^ilSS:IS«±-C2i*:7Ct:^t=5r*<<b. S 

ax'S) s « 

[00053 TEM$>-g. W«STEM{Ct3(,'>T, «^ 

ffltciO. 7c«(«^^iiS)|l:tox^w^df■'-«^^^-r 
^*4^^L^c«^^2r«-?^7fef5(CckOx^^;l.df- 
t»-tt^Sm^X:^;P=Si^-«5^^a(Electron Energy L 
OSS Spectroscopy : E E L S ) IS1S|rtcr)7cSt}j-*f ^ 

nozt ti<x'^ h ^vfifjmx'hi , 

[0 0063 $^>tc. H— 7n*tcfcV>Tt-€-tf07cS<^-ft; 

tTs S:e Vgj£cox;t^;l^^-i^7hi:LTSi?it§. 
iilif, ::*l^>iO:«'^ai: LT«i, TEMtt<{± 

S T E M t l-;l^^ttlS60«^^x^-.;kd{r_^^^ 

(Electron Energy Loss Spectrometer : EELS) OS. 
[000 73 STEMrttCfcV^T, SS«?r^i®U^m^ 

siJi. msuyx, ikmvyx. xmm^km-yXEE 

LS^atCAI.. EELSttMScOK«-fe^'^'-$:«^ 
^HteSfct, '€-«0l«f*(c:4«ffi«mu:^Xi:6«fii«® 

[00083 AWmM\yyX\tWf-:J^A^)V^-WiX 

£B§5tciS^§ixl.«^x^.;l.df-tS^x^? hyUcTJJRH 

^mithfzMzm^^h. Ammmmx^yxx-mzLfz 

/£v^x^-/P^'-ffiHcom-?x;T^;l^^'-»ifeX'<i7 b 
[00093 «l^i5l^aiflii. «^ll?:^(t-CM5tS:% 

tifix% ^mi.<r>\i9-^)vx'm^^ixrzm'^^xhh, 
[ 0 0 1 0 3 E E L s^o^gii^^ra■tl,$fe^TS^6t tr 

tis ^Ji.{f . *ll^ltm4,743,756^^$g. 1fiB¥7-21 
%6-^i^f8, ^ra¥7-21%7-^<2:f$B, #^T7-29544-f- 
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[00 113 

^-iBHOjl^-^ ( 3 ) mi^x:^;l'=^-«^>c^i5' 

^EELST^S-r-S^ ( 1 ) (r>i^K)i^L»i^^^X<0 

S*^«rf*. ±£Sf^ ( 2 ) ^ ( 3 ) Srff d . 

[ 0 0 1 3 3 IS^±c7)1SScffifiJf«m^x^^;U^- 
[OO14301O(c)i:(d) {i^ipf±c7)^gi3r 

wmi^Mv^p^ (m^im a) /mmt%ifiim(nim 
(fiL, ^mm^Tm-, st-rs) /««c (ttBScTt 
« ; c ) <mmw&xh o . 010 < a > tc^-r i a 

[0015]W«A. B. C\t^t\.^hMR-:^^-}V^- 
If . 0 1 0 ( b ) l3.iii^-C^-rx:t-.;kdf-{iSa , b , 

«$ixTV^|>C: i: ipmx% h . 

[00 16] L*-L, nmj^t)-^hm<'m'&<m.^z. mm 
^i.xm.i-m.^'Sk^i.xm^Mz^ t t?h^c7)«iSJ«co 

^^Tx;r.;l^^-*J>'7 h t7t%^, mo ( c ) tl^ 

/l^) tcASt-f-|.«-^lcli, 010 ( d ) ics^-r J: 3 tcx 
[0017] ^iOi^tC tTS!l^L/^=&jffl^TcOX'< 

•ri>^nmit Lxii. mm. #W2 000-113 

■f-^Zti}iX'^^£\'\ 

[0018] Lfzf)^'ox. a±<^mm^mm-tifzMz 



ti)^^XX'^6. 

[0 0 19] *5%HBcoaW{i. TEMt>t<(iSTEM 

bEELsti:m^'^h-ttimmx\ mnm, mm<7> 
m-thztizSi^, 

[00201 

iS^M€-*i|#ri.*J1S^aS:li;t/v:E E L SilS(c*J 
OX'^i? h/^t:«-?«^ltiSTiiSL. m^imtii^X' 

[ 0 0 2 1 ] 3(s||HB«omi^x:t.;l.d?-«^X'<:7 

STEM$(JfiPg|5i:. «-7TlSeiti5§l±COX'<:? b;K7)b-^'fif 
MS:«iE-r ^ tr-^'eM*iJtWgia^(ii./>:E E L ssia 

h)u^m^-rhztx'hh, 

[0 0 2 2] tfz. *?|BB<73EELS2:{i^fcSTEM 

SIS L-e^oi^ssriBig-rs^ ^ y -asi: . ^mn^t^ 

«^^«iaifs±<^tr-j?{a[as:siJt»-ri.x;t.;i.4f-7 ^ 
;u^-$ijffligpt, M^4±(7)m-^sg{3i^$ijffli-r^sTE 

M$ijmt, h;U(r)b-->?fi[a-rixa;?:«jEL, 
X'<^ t-^Cl[a$fJffllMf^Sr$iJ^-r'S.4'ifeS'J 

[0023] tfz. mm<r>m^mmt:m<!R.^t^j:ti^i^m 

^x^vi^df-^X'<>^?h;PjfflS:frfttJ3V^-C. 
{ix;^;^df-^iJE^^^x^^' h;l.aiS?rfiriK ^(^M 
mmmi^x.. llt>'x^.;l.df.'_^|2E2.^^^^f^x^^b 

tc^JV^TtiSS^JS, 1^5tget::«^x^.;l^:^-a^X'<^' 
[0 0 243 tfz. -fe'aaX^-i^iaiL, x^- 

2 isofl:^ii^aiiiT'«^$ix/i EEL s^at'&i. 
tt'^miX'^^. 
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[00 2 5] 

[00 26]iai{i. *3%BJ<0||]!iSW:J;-g.EELS^ 
^i!il*-^>Z3yh5Xh^ai§g2 1 tX'?:. 

mi-mmtiis 1 3 4-c«ogP:ji-* eel smst vxim 
[0027] 1 li. mtif. }^mmm^tsi.it!,m 

<0«^ IgjISSrfflV > S C: i: **-C' ^ I. . «^ 1 T'5&^ L 
[0028] 1 0 ^^Mb Ltzm^mii. TSS 

i^-fe^ 1 1 ^m^vx\^hmEc7)m.mm i oiNsia 

x;^;Udf-^MSrMl 2t7^-;5?X-fS, *||Sfe 
WTii. x;^;^dEf_^tJtEl 2<i^^«!!±i«l 3«^± 

[0029] :^mmxn. x^vw^-^jj-fc® 1 2±t 

miK^fl*^' 10 0 mraiO*^ , leV/;umSStC=5r?.. 
.rilSrtfc^SS^^^Xl 5-C-l OOfgCJfc'c-ri.. CliO 
fc^fefcZ^a^l-vXl 5<?57^— ;«rxfi[SSrx:t-./Wdf_ 

yxi 6£0JSJ®S:ps-r-g.. 

[0030] ifl-fcJ: >9 . «^i^«iajt§ 1 3±tcSi^$ 
n.|.m^x^.;l'4f-a95X^^' b;H StiO . 0 1 e V 
/nm. t^l), 2 5//m/^A'>'^-;WcO-7';l'^^-v>' 

0 . 2 5 e V/^\ y^JVh tl:h , 
[0031] $iJ^^S2 6{±, 4'*$i]fflia52 9 . x;?-;P 
¥-7-f;P^$iJfflia52 8, «»La523, f-^'<-XS|5 
24, ^^y-a52 7, STEMm^fi[«SIJffllg|5 3 0 

■Cffifig^ii, iif^#*>PJ^f^^^A:^t-.SA:^i^S3 
It, h;P^m^«:««at^7C3l^?ii«^S-^ 

^-r.S.«^gB2 5*i$IJffll^l«2 6tCS^^tTV^|>. 
[0032] (m^x;tx;u^-Jgife:^A^^' ) l2l 

Ttc, X'^i? h;PS!l^B#o$iJffl)^B2 6f*iol!jmcov> 
■CgiHJ^I,. Sf^«*iA:'3gS3 1 ^fiE-^T, saOL-t 
V^7C^^A:'3-ri. i: , *i*l{|iJfflia52 9\i.^—9^-XU 
2 4*^^>K^-t^7U«tff$g^?l§ajL. 7CSft$fit2#t 
ixl.#7C^ia^-<oa!)^f^S:x^vU=>r-7 >f ;P^$iJfflia5 
2Stcai:^-t-l>. ^ iV9VmU2^X'\i. 



aa^mca':J^7=r-^xifflSfflffi«l/i^Xl 6. a 

-1 lS:$iJigL.. 7c;Sll*<^x:^^/^df-^-^t^x:^;^dE^ 

-ffiH(7)«^*<«^i^^ai§s 1 3 AS^ $ ^i-?. . 

[0033] a^^ags 1 3cO«.^-V>:fyl^<50S^ 
Ml5SijSm-^*«, m^x^.;l.df-SifeX'<^h;PTfti>. 

«?i^«^ajs 1 3 *>^> ^7)«^^g«-^{i?iia[a5 2 3 

A^)L. ?lS:gP2 3rtT'{iX^:7 hyl^O^N'-y ^^7•5>'^' 
[0034] ( X'^^' h;l^«7)X:f;Pdf-ai ) IS^O 

x'^^' h;ps-K#-r-i./ii6Wi, m^^ai§5i scorn 

Stents (Si^^IR 02=01*^) {i*<^-&. eiJxtf, 

x.^)V^-^ifi-miX'th h . 
[0035] X'<;? V)V<r>:t.^-)V^—i^y Vt\i^ 

<rm=i-<7yimmsx. isi-x^vi^4f-2:*-r§m^^*s« 

=twm!^^\3<riW£h^^y^^}V^W,zxm-htz^ 

''^0. Y)vm%^mmimt. ( 1 ) ^^mm 

^#&A:b-rs. { 2 ) W^ft^tci^v^. ?^A^^>tT.^ 
S3tel^rtT«^x^/U^f-aifeX'<^' h;U«r}B!l^^ 
i,, (3) -fe'oaX«^c7)f-:?, tt<{il5t»7t*0 
l*I^«l^l)etr-i? SrffioTx^vUdp-ffliiESrff 3 . -b' 
nox«^t{i, imSr^L^^^iOcf-C't, Alt 
Lfc«^ t H l::.x:t.7P=Jf- ^ «^ o c h t-J> 

(4) SI/ (2) lcMOjai«$riK(t.i.. o^O, 
(l)-(2a)^(3a)-(2b)-(3b)^i: 

[0036] ( 1 ) t-f , Sf^«{iA:'3^g3 1 $:fieo 
ffiSaL!tv^7C«i:x;t^;P^-ffiiESr-r.?.:S'-^ S> 

Kh-fh « (2a) ±fa^m^x^.;l.df-aifeX^^' h 
ivm^xmfi\^fzi. r> tc. 4'*$iJtSigP2 9 t f-:J"<- 
XgB 2 4 i; x^.^l'df- 7 ^ iV^UmU 2 8 Sr Ulf^ S-tt , 
7t*ll*60x:t^;U^- Sr-t-tf x;t-.;Udf-|BH<?Dm^*ilSr 
€^^^aifsl 3t:A*f§-ti:«.. 
[0037] «f^*itg^L^^ll3te^rai:X^vl^^'-ffl 

tijfsl 3{i«^^«l^BS0iitf. ]R02>t^^y::«T^S5^^ 

mmm%U2 3\,zx:»\^. m.nup^x{ix^-p h^wc?) 
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[0038] mmkcOX^^ hMi^ ^>J-^27 tClE 
«S^S2 5tC^$ixS. (3a)Hfoo::^ 

Tl^BJ-r^S. i^vl'^-7'f;l':5'^JfflIgP2 8fcJ:->T« 
^iSl. *)SV^(±h't»7hf-jt-yi 90«flE$-|^ 

[0039] -fcfaox«^i7)e-:?SrX^.;l'Jf'-SJJI{a 

^^^fl^^ma, ffl«L-tm^^^j^fi-^^vmgi5 2 3 

l,zX:h L. «»a5 2 3T'{i«^t°i?-k;K4Bi:-b'Dnx 
Dtc:5r-i><tdtcx;tv;i^df-7^;l^:5'cOl;^^jil, 

^$r®:ai-r-& . »tb$*U:*mi4'*MS:aJ2 9 (ciH 

[0040] -e-iOJSm. «^mM^x^.;l^di^-7 ^ /l^ 

WEif^-J^h . ^co'iklll ( 2 a ) i: lal ( 2 

b) *ffv\ a!l^S:«g(t-&, 
[0041] ( 3 ' ) 7cS@fl-<Ort)5a^^<50ffl»etC J: 0 

3Six^ b-i? 5rfi|-:>-Cx:tvPdr-»jE5:-r-I.J*^tc-:>(.-> 

xm?n-th> ^<r)^cr>m^^mit. ( i ) ^ ( 2 a ) 

-(2b)^(3b')^(2c)-*(3c')^(2 

d) ^tmm-h. 

[0 04 2]#{C. (3b') •r'C7)am:^V%T]iLTii 

BB-ri. , (2b) TM^LtimrmmMm^ ( i b t-r 

^ ) ^mnu^ 3 \,zx-n-fh . jiis:a52 3 t^ti (2a) 
T-ay^L/sm^iia^ssfi-^- ( i at^^) ^^^u-gp 

2 7J:0A:'3L. I bcox'^.^' h/l^S: l atfo;;^'^^' hyl- 

[0043] ^<r>-ftim.ifi-^ut,Z^j:i, J; ^ icx:^.;!^^'- 
9. S)I.V^{i:®JS-fe;7:J'-l 1. hh\^±. m^fiS 

Sr$ijffli^ii5rt,c;)5r$ijffli-r-i.^ft^^»aj-r-g>, acai^ii 

/i^m±4'*?mg52 9tci*4ii.. 4'ife?^»:a52 9*>/i> 
x;t.;U^- 7 ^ ;P^$lJffllg|5 2 8 (3«l|ffll^-f-7t?«A:'3 $ ix 

-eo^S. m^JiigtM^x^vW4f-7>f;l':J'rtc7)|| 

Ti-S. -?-<OfJLhie ( 2 a ) tUt^if^ ( 2 c ) S-^f 



[0044] ( m^^UiS 1 3 ±£7)X^./U:^-C0»Ji 

fiiS) «^Ml1^ait§l 3«ia^co^^>'^^;l'T'1«iS$^i. 
TtJO. -f-<^)f-^>'^;l^{4CT;t{Jl 0 24. ai«.v%J4 
-eMXhT't-eitOT-Ct iv^. x:t^;pac^-^SSr®l 2 
±(cJg^§<x^m-?x;TVl^df-a5lcX'>s^' h/H 8ti*i 

[0045] X:tvl^df'-^iS[M 1 2±tcm$il-l.«^ 
x^-yW^-S^X'<.i7 h/H 8 i: . M^^tii^ 1 3c7) 

(aara^^Hi (b) i^^-r. as. ^^^^s^iffl 

amiS/?«»< . mtli-^<^mmifil O O nmt t< 

[0046] t;^:. ^foD;:^m^^4x:f;^=^f-Si^*^^f 
oX-h^fzib. j:.^^/l-^-i»^^mmiz. «l^5fiJS$- 
ismt LTfl:-?x^vP^-S^lc;^^:? h;H 8$:tS< 
t , 01 ( b ) c7) i -3 Hf C7nx«?-Ob--^{4g 
««ic7)-t:o^t^:0, x^v^dr'-tfO^iiBi;^ 
1^i6»f^*<«^i^1tttiS 1 3i0 
x;4vyP^-cD^m{itB. B0^>^b^-b;K2a4 0 (S 
J^^^V^;PeBf:i>iif^) Sr^tfJSdai (b) # 
!S). S^tib-^-b;WiB{4«^iS«iiiJ«l 3±Thtii£ 
nizm^li^j:\,\ 

[0047] L*»L. mi^x;tvl'dp-a*X^:5' hJl- 1 

8 srii^-r ^ i t i: . m^^n^ai^ isTm 

ill-ri.tt-?x;T^;Udr"-«*;^'^^ h;H 8c0i«x;t';l'^ 
-{B!ltc«*b'^'-fe;Ufita4 0&gS-rS:^*^ «^x^^ 
fU^-m^X^i^ hJV 1 8SrJ!^;v^a^X;^/^^-®^fflT 
aJ^T■# , ^(O^ b-^' ■fe;weB4 0 iz-^ooxm^ 

[0048] ^»$-liri.#S«. tt^^l, 3b^v>{± 

Y^jyh^a.-yi9 . ^>•g.V^{iS5^»•b?'^-l 1 ^ffl 

v^TSijia-rs. L*»L. :^m&m<7)m^mx'mmi>zESM 

-r-&**. «f^(4A:»3^a3 lc01Oi0;K^>'S)-I.VM4 
df-^SiR-r.|>7t'ftT.R< . -?-<^f^<7)-fe'ooxb'-^(7) 
^iJtiSiJIW^a 2 6 J; 0 Sift-C-ff a . Zcoid =5r«# 

{tS a»x^^;Udf-^,.iiaiE3&**T^S . 
[ 0 0 4 9 ] tT , x:t.;l.^-^*|fiE^Tf^t;«^ 
x;t^;l^dE^-ti5»cX^;? b/H SS-M^-r^l. t . StcH- 
f-A- v:^s7i^-C«lttj L^vr^^tilSI-x;^.^!^^?-?::^-?- S 

-^^{itBic-pv^-c^^-i.. m^iii^aisii 3*u 0 2 

Ai-ry^^fUX-m^^tl. «-?x;t.;Udir_^x'<^' h 
;p 1 8c7)^tS:. -ot*). 1 y ^vPS3t 0 T'^JU-t ■§> 
x;t^yp^-|i3&i. fi?ij;c{f 0 . 2 5 e V/f-A- y^-)V<r>m 
«1^«!ffiSl 3T'«!aJ^tg^x;^;^d^^-|igH{42 

[0050] ym^m^Lfzm.'f-^i. w^m^=f-<r)^ 
^m'f-^mm-hztx':t.A-)v^-iWk-thi}K ^<r> 
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coKnm'f-commi>zx:hj:i^fu^~m^i,i4 O O e v. 
mm<7)Kmx'ii 5 s 2 e v > ^m^-r^m^. -^uux 

[ 0 0 5 1 ] HI ( b ) coJi-^, mmcorn'mmtii^i 
<7)m&^4 0 0 e vrsnmLxm^-t^t . a^pf^ 

■fe;KaS4 0 tcAtl~ri.«-?^0XJTVt-di='-{±4 0 0 e V 
SJ*t^i?-fe/Pfia4 0<7)ti5icX^vPJ?-*$ 

[0052] ztii^-m<ommt. mi^mimm-r^jt 
[0053] mz. ^mm^m^^tzm=F:i^^-fu^-m 

[0054] 02 S:fflV^T. «^x:t.;l/4if-«^X'<i? 

[00 5 5] mk. mi^miiumir^mimm^mwi 

M (STEM) {Cl-b-ybt, STEMW3tWS:PSf^, 
( 1 ) M«±iOi^W^®iRif^fg^t. ( 2 ) b;i^(7) 
7 5!--;{?XSrifflSL, { 3 ) ^^'^-i? h/l/OX^-;kdf-« 
^ffliES-ltV^, ( 4 ) :}J-tlf7cS*>-g.l^{±SJ«-r'l.x^V^ 
^-lEH^f&SL^tt. < 5 ) X'^i? h;wa!l^$:fToT 

[0056] *^BflcO||ifeMT{i. «##{±S«<£fSr^ 
Smm^^MM (STEM) fc-fe-y hL, STEMC7) 

3ttt&ifflfif*. ( 1 ) mm±cr>^mmm^m^L. 

Snai:rM^-rii«f ^< . ^comemm. ( 3 ) X'^^ > 

;U<7)7 ( 4 ) h>l'Cr,Ji^^/l'^'—m 

}^MiE. ( 5 ) m^^hTtm^zMftiLfzm^ncom 

gp*>, EELSx-7Vl/t;a-::f^ 
( 6 ) b;l-c7)X;^;Pdf'-1ijB!!!:ai: ( 7 ) 

h/psiss:. ^«#^<oti^^c^«v^^lJp^lS2 6<7)$lJ^ 
•cifd. zti(><omi¥iitfotzMzii. ^^mmmcom 

AxmMmcr>t^i$' y. ( 2 > htv-co-^zuaxmf- 

cob--;? S: i|j)f«iai L . X/^^ h;UiOX;t^;Udf-«jiC 

miE^ ats-c^T 3 ^^*f>co.-K^ ( 3 ) ^wm^m^ 

^htzMz. T-^ ^ymi>Z7imii^mtfim^s^ixfzif^:^ 
( 4 ) hfl'(7)j:^^)\^^-iyy MiiESrjMtR-r 

-±iz^i^^m^-thT-( nyifi^.^Kh. 
[0 0 5 7]^ttc. a»7*-;&xffl+c^>-^x^^;Pdf 



[00 581 (X'<^' h;K7)glS7*-;i{fX) STEM 

cr>%mmm\,zk 0 , -fe'aox«^«i«i^^ttjfii 3± 

3t:^t-id^?K^*i:^l., 

[0059] *l|{fifi?iJT'{i. af^*{iA^)gS3 1 <r>^ 
~9-mmi>zm7r^^tltz^my =r -;<yXiiSffl;j-C:7 yi: 

mi-th t . ai&-cx'<^' V)V<r>yif -ij xwrn^T 

■th. miy^~i]x^<r>wiif.wmi:d^(Ti^m'ox'h 
y^-i]x^^mivyx\^am%m&'kmK 

^^t$-ti:'5:**^>. m^«S«iaiSl 3T'-t'oox^^^^«! 
[0060] kl^iMM^^'thfz^^zWSmm.^ ex 

MAiz^^Xoiz. d:(r>>im^:no. ( 1 > 
*-^>coeM7^-*xii^*^A:biia3 1 *-^>aiR^ix 
Sfc. (2) 4'ifc$iJffllg|529Ti4. 7;r-;i7XiSSfflm 
JSi/VXi 6cr)m^mt:^it^-^til>tzi^co\yyxmm. 

mcommmmtmm.xv'-yT. R.x/x^^hfuim^m 

eiai^l 3T'ttiffl-r-g.^^46coll3tii#ra^i5^L, 
[0061] ( 3 ) X;t./L'd(="-7 fU^~mmm2 Sii 

x^^titi^mzm^ \yyxmm.mi:B^^Ly^-:^ 
xmmmmmi^ yx i e cTjggj® s-ig^ t . ( 4 ) ^<^k 
mmmm^i 3X'ti7Jif-t^m'mmii:m.^ttzm 
^mmmmm-t^ . ( 5 ) t+sa Lfzm^mmms. 

3 «o^M ynmk^ ^ u -as 2 7 tciEiis a -s. . 

[0062] ( 6 ) -ecofi^ * U -^2 7*>^>a!l^*<^ 
T L/C t ^$ijffllg?2 9 iZXtl^tl^ t. (7)7 
*-;<fXfflfl;iS^vXi 6^^^-r^«r3t^Sfe<**^ x 
^^fU^-y ^ fU^-mmSli2 8izXti^tL^ . ( 8 ) 

(9) ZCDXolzLX. ^MLfcly yXm^m<7)^\H 
fj^-ox^^^ hJl-^&ti-&i>iz^\-^^i^i?t^ ';-gE2 7 
-7-f;U^'-Mffllg|52 8SraLT, 7^— ;&X|@Sfflfi5 

[0063] ( X^^ b;U<7)X;t>;l^^-^irajE) WrF 

i^^ms 1 3 ±<7)isx^vu^--{itc»¥e^ ■fe;Kaa4 

lciS^-r^t(f J; < , IS^Sr-fe •/ ht-i.*(c^fT P'i:^(i:5r 
1,^. aiE^f;7-fe;Kaa4 0i;-fe'oDXfl;^<7)b'-:7{tl[a 
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[0064] ai&x^/i-df-^^ffijE.-K:? yt^mm^ti 

28l,zXtlL. (3) :3i^^JU^-y ^>U^-Um^2 8 
[00651 ( 4 ) ^^igl«iaiS 1 3 -CHf on^m^<7) 
3l,zxti^tii. tt. -tfoo;^m^*<:^ai$ix^v^J^ 

-^ji. H 'J 7 h ^ 1 9 <7)mK^^w t . 
aii^aisi3Tti-a!i-rs, ■^faaxm'Fmm^tiht 

(1 ) - (4) i-r-<7)^m±, attT-eaoxm^^^^ 
§rrsii#T'?>So ( 5 ) mnm2 sva. nfo 

Sr. «^^ail§l 3±cO«J|ie^-fe;W4S (Xs 

b-Th) timL. w#io-ra4 (5x=xp-xs) 

SrfftHt. 5X=0 TfciXtf x;^;l^^-^A«iE{i^T 

[0066] i> L, ^ X*iHf OT'^Jtitif , ( 6 ) VH^ 
a52 3T'. b;KOX:t>;l^df-^D ; eV 

(^E = DX5X (eV) ) tcM»:t. 5Ec7)ffi2r 
2 9 ^ A:»3 L . ( 7 ) ^^m^ 2 9 -CJi . 

3ii(^)v^-y ^)V9-mwmrmm-r^m'<im'f-\.z 

[00671 ftficWWi, F 'J 7 h^A-T'l 9C0«E 
S: 5 E mnm.-tix\ii:\>^. ( S ) ^J^$ti.f^MffllB^^ 
1fi:si:^)V^-y -t fU^~mm^2 8tcA:>3$tLS t . « 
^iKjii. *-i.v^{iKy y'h^ji.-y i 9*Wc^*<* 
Tim-t^ . CicT) J: 3 ^S»x^vl^^-«,-SffliiESrff ^ 
i t J: 0 , -tfnax^^^coe-i^Ji^-f^l^iJbS 1 3 

[00681 $ i^iz, z<^mmm(o f y 7 F^jL-r« 
izx 0 EpnT-r-i. H V y hi-^-rms.tfi. m^x^tvp^ 

-M^;^'<.^' hfU(0m^3^:^)U^- ( e V ) i: tTiS0g 

[00691 m^-tt7mizMJBLt:m^f\r<7)m 

S) iSf^*>tg«tf^7C9gom^x^.;l.3Sc^-ji^x^^ 



[0070] ( 1 ) ^i^i)^X:hmS3 1 c^t- 

^-MMt=«^$*l:^C7C3[l5:f§«-rS, (2)4'i»l©JP 

^"<.-;2.|p 2 4 tciaii $ ixT V I. E E L S ^—y^jVir- h 
X-h^h, aStBf*<OEELSx-yyK7)-piJ$-08 

[007 1 ] 'f--rMz\i ( a ) 7n«S-^, ( b ) 7t^ 

( c ) AW«^^tc<t Oilier ns«-?<7)i^^. 

( d ) nW^^<m-^:s^^)V^- (*€t«ie V) , 
( e ) X'<^ F;Pa!l^fcSa=5rx^.;l'^-^Sifi (#(4 
{4eV/c h) *iieii§ixTlr^S. 
[0072] ( 3 ) 4'*f$iJlHI9J2 9-C«, x4^;l.=sr-^ 

jiffflmc7)F'j7F^A-7'l 9c7)fl:jE« (vot-t 

$:^i:tT, -5*0. »*x^^/l^df'-2rl.*St± 
0 e vt LT. lISt^^v^Tc* ( ^(r>^'BM) <ry^^ 
x:7VUdf-Sr##lc, FU^Ff-i-yi 9(cep«I-r?. 

IS-^x^^;l^^-*>'E 1 (e 
V ) <n^, V 0 + E 1 if^)VV(r>^S.ifWz\,Z F U 7 F 
^i-T-l 9i:Epnr$ixS^St^r.5., 
[ 0 0 7 3 ] F;l-a!l^fcft®^rx;t.;Pdf- 

■r-& . ( 4 ) 4'*$iJPg|52 9 *»^> . F U 7 F ^^-^ 1 

X y{^)V^- y ^)V9-m'^28 izXti $ o 

[ 0 0 7 4 1 <j:c, ( 5 ) m^nco^A^^-rm. mi^ 
#*«A:tt^«3 i(D=t~:f-mmicm^^titzx^i' f 

^mm^mmta^i 3X'x^9 F/uay^$r=?TV\ -eco 
mmt/^mnu 2 3T^<y-^^^y FWoE^^siais 
1 3 coy-f yniEm, t y -as 2 7 t-x^^^? F;w*^ie 

[0075] mtii. ±i5io i 3 ^is«SriT->^f^fg 

(7)«^x^.;Pdf-a^X^^ FyPSrSi^-r^ t . «^ 

^tasi 3±c7)ajit°i?-fe;pfi[a(c, a^coK^^o 
laetcSB Lit t^-:? ^fisa-r s ^ t *^'T't^ s . 
[0076] ]iLt<DX 0 liZ. mi^mi±^m7tmim&-r 
^^'^y^WL. mzx^^h/i^m^mihco&'^f'yin 

[0077] ( hA-<^:ii:^fU^—miE9mt X^ 

9 F;^ai^) X'^9 F/PaO^B#{i. X'^C FyP<50x^-.;P 

t'<5:«0J:dtcLTffa, x^2? Fypeox^^yl^Jf'-ffllE 
{4. :fti*^lcJg*)X'<.^'F;US!l^-r-&*^5S^£0lSSt 

Mip;f<7)X'<.^F;i^$-aa^t-^%^tcffl>'^i., x-^^j'F/u- 

[00 7 81 -eoJ®-^, fl;-?ll1^ai§ll 3c7)[B)-f-^y 
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[0079] ifmmmx'\i. m^x^syi.^-^x'^i? 

<rh*ifl=2.. $IJP^»2 6rtcOSTEMSIIffllS5 

[0080] x;t>;l-dr"-«jiiffliESrfif 9 5 y^Ji. 
^J6Mf^*<x^.;U^'-^*ffliES:^T 5 B^ral^Pi^sm 

LT , x;t^;W^-^,.ifffliEf*cox:t./t^df-7 yP^$iJ 
[0081] X'^i? h/l^coffia-mtc^t LT«, ±IB<7) 

fit, c:n(i«?^*»™±-eis^-«Effi^tti.%^ 
-«i5ifcS)0, -e<^b'-^£^tt5-r^«^«iai^i 

3 CD tf ^ -fe/HaM t PI t T'*> s . 
[0082] L*^ ?hgBM^^<?)?hSL{c ct 0 , «^ 
e?aiSl 3±i0;^'<i? h;U*^'x;fvl^^-^«fcfirr6]lC>'7 

JIh LTftSll-r-i.. 

[0 083] -etO-miti. Mx(fH'J7h^j.-7'l 

m.n. mTnw7)±t^j:)^'y9y^yY<D±.i.z 

[0 0 84] ^«J:5tC/h$>.^b-7<?)«^^ai§5l 
3±T'iOb°:?-b;W{2a5rffi«^<-^S-r2.^at bT. 
^mmmX'^i < l ) #^>#i.fv:X'^i7 byP$:*i^x;t.7l^df 

-TiS:ih-rs. fe-sv^jj ( 2 ) mmiinwLX'm^-th^ 

bi^WlRif^mX'hi. . :L<^i.o\,zx^^h)i'^m^-t 
I. ^ fc Ici D . ««S*--^^5lJg<om-?x^vP^-«* 

[0085] ( m^mi(o'^m ) ^3ESiiM«T^^mii 
T'{± , m\(,zxm-ti>nFm\.i'mM=) o . 5 n m $> i. > 



ffliSix, «i^ll^3-f;U3^^$iJffli{i$iJffli^a2 6t'^T 

[0086] S9«IH*&HutC^i61i^^#*«^« L:t^t: 

[0 087] ■4'ili«iJffllgP2 9Ji:STEM$iJfflgP3 0tCj: 
09tc:S^-r, x;?vl.:Si^-i^7MfItX'^^' h;pa!l^*i 

Mi-^x'hhfzih^ vmimm±n-mii.z^iL 

[0088] x:t-;l.df-v-7 hffiiEi:>!.'<^ h;Uai^*< 
^T-r^fc. 4'*$l|Pg52 9*>^>STEM$lJffllgC3 0fc 

m-th z t izMm-ti> . d ^j:Viwrx\ m&mm 

[0089] f-9^-:xW'2A lc#SiX^ 3ToXb° 
-i7 2 7c7)tt$6c?Di5llfc LXli. ife ( F e ) COJ®^, L 2 
^i7)«;-?co^-^x:t^;l^^-{J7 2 1 e V, L 2^<7)fl;-f 
i0iS-^X;t>;l^^f-(i7 08eVt'&S. $>SV->t±. EL 
2:721eVtEL3: 7 0 8 e VJ-^tj-x^x/W^- 
®Hi:LT, 6 0 0~80 0eVT'tJ:V^. ^Jt. X^^ 
;U¥-^tfe{40. BeV/chffc-S.. 
[0090] *ll5Sf?ijT'{4, m^lSeiaiSs 1 3 i LT , 
lfflc;o-7;Wf-f-v>';t'-;urW'— hri^'f 2rfflV>/i*»'. 2 

^x^.yudf^_t|^x^^h;l^SaSCffli\ ^0 iffltiHf 

TV— VTV^ ±.X'<r)-<£'aux b"- ^ {kUc^^it^'^^z 

4 0*>^-ftT.7t:«-&l3(i:, \^-9^mim$^\^9-^)V^ 
StcM-fidtC. ©]ffll§ia2 6$-ffll>TX^^;l^=^-ffljE 

[009 1 ] 3 tc-fe'aoxb"-^$:®{cS2ib-:7 
-fe;P{2a4 0 t-Sc-r -I. i 3 tcffljESrtf 3 ^ t J: 0 , 
X/^i? h 7W 7 h t i i: < jEH^fiatc b-- 

[ 0 0 9 2 ] *f6BHi0^2c7)||SgMOi¥ffltco»,^ 
TiJiHJ-r-g.. 01 0 (a) {4j|yS-r-g.SS^O«llB&$r*L 

y^ii-c*)^. smjiffifsfA (flifigTc^: A) /mmiM 

mc (^Tcs ; c ) commmmx'h o , m o ( a > 
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a. { 3 ) X^i? h;KOX;tvU^f-ffljE35!M^ ( 4 ) X 

(3) , co^i^^. m.'fmimtpmiTyi^MLtzii^Mizw] 

[ 0 0 9 4 ] X'^.:? h;waSS4'{i. ■^l,ZJ:^^)U^->-y 

^'b;p{ass:$iiffli-ri.K'J7hf-jL-yi 9. h^\,m 

[0 0 9 5] ZiTiXol^ZX^^^^hJl-^rm^-rtZtlzX 

[0096] :mmm<7)mm.^m\>^x . m^Lti-m^ 
Hio (b) i,z^-t. m^tmmA, b. c-e^im 

{i. laiO (b) C^-TidtCX^./t'df^— a, b, CO 

0.2 5eV-(:'$>.|.. HlO (c) , (dXii^ha^-C 

[0097] i^. *56BB<O^SS:ffll,'>il{f . 
aigsl 3±l,Z'^aax}i-—^AmhiXX\>-^^j:\,'^^X' 

{4060 (1 2 2 ) iKufoDx^i^i^^tcs-rai'^T 

Si's « 

[0098] i*f^^{4fi?ij;t{f . e«)-fefoaXf-:?«i^ 
SrH^T-r^ y S-ff-rS#:t'{tT'J: < . $iJffll^I 2 6 
Ji, (1) Si>:;'ct^b-i7 (-fernoxb-i?) OffiS 
^l^tlit- 1.. i>L ( 1 ) ' ftt::^#'fct°-^? (-b'aox 
tr-^' ) *iS^«iil}f§i 3±tc*Ev^^^ic{4, m^Wi 
«iajSl 3±tc-bfooxt-^'*^l*>iiSj:dtc. HU 
7h^i-7'19, $)-I.V^{4m«-t:5':5'-l 1 

( 2 ) «^^m§§ 1 3 OS^it:? -b/Hifii: , 

( 1 ) X« ( 1 ) ' «OS#T-3Ki5iT^v:-fcfnoxt-^fii 
«0-rii*^1^tB t . ( 3 ) -rixiSrfflijE-rS J: 3 tc. 
X'^^ hJl^CD^WLizm-^^^X H y 7 19^ h 

SV^{il»*-b^^'-l l$r$ijffll-ri.. 

[0099] CIO J; 0 i,zmmmm.26 t:mm-ti> ^ t 
mzniE^n o^tifix-^h. ^tz. m^^i^ais 1 3 
b--^^g»e<jtc:^aiL«i^^^a3#si 3±(c^i&$ 

[0100] J:^OSifi-troaxl^-^'«|^?:SI^T^-S 



[ 0 1 0 1 ] § (it. n.'mm!i^co\^^^)vmfi 1 0 

2 4^A'y^Vl'. «^x:tVP^-«^X'^^' h/l'O^HS: 
«^ 1 ^-v y^vugyt: 0 0 . 2 5 e V Oi§^. m^^Hi 
l5-C'1^tti^tg=5:x:tvP=3f-iti(i: 256eVt=5rS, iffl 
0«-T^^aiS|-C'-;St;^aiTl' •l.x:^>;U:^f-lio®JI® 
*»^>. 2 5 6 e VljLhOX;t./L'dif_^tJt^-?OX'< 
h;t^a!l^2:fi=5%&, -fe'uoXbr-^^fflvif^x;^;U 
^-WLt V)Vm^^^t.Z 1 fflO«^^:^ai§5 

t 0 1 0 2 ] L*^L, 2flO«^|g«iaiS^fflV^tl.{f, 
Hm-b'nuxb"-^ $r1^tB Lx;T^/P^-i!|iE^fi=V\ 

[0103] t.tz. 2fflo«^is^aifioi*i. nm^f 

□ aXbr-^'S:ffll,Vcx:^vl-^-»jE$:ffirK SO Hi 
l4«^x;t>;l.:f-«il5X^^' b;l'$:J^l!g-r-S.^lPigl5ilS 
$:#b'>?-fe;l^St3l^ttJ L. ^a6fi^L;t1tSXOx^vl^df^ 

S-Wm^-rSClttcJ: ')x;t-;U^-«IE?:fi=U^*^ 

[0 104] m^<r>mM.tii. ^^m&m.=f-i,zxi>^T 

ox br- ^ ^jrf<r>J ^' v ^ :^ H 5:11 U§ I < 

tz^. nrnxb-^^as^om^iig^s^-enioffia 

*x:t-;Udr'-OS^^iKt:'SiJS}1iac7):: i: T'^S . 
[0 10 53 

[jiB^o^m] *5^Bjt- i^tff , «i^x^vi-=ip-a^x 
[ll®ofg#=5rijiBB] 

[HI] ( a ) (4*^BJo|IM^jo±Sg|5^offitiii&;^^ 
0. ( b ) {4. m^x:tv;i^df-aifeX'^^' ^itSr 

m<r>—m^7rrrmx'h h . 

[03 ] fl;^x^^;udr--jt^x^i7 b;P07 :r-;^X3!>« 

[04 ] iWT'tt^X^t.yUdf-S^X^^ h;PC07 
;^x5:pS-rS;t*t)0^!M0— ^Jt:S^-r0-e^bS, 
[05] Hfnox«iF^Ob'-^7fiSi;«iF^^til^S 

[06 3 SttT-m^=^X;^.;^di^-a^feX'<i!' h)i'<r>Ji:^lV 

^—i^y h^w&-thit»^<7>wm<r>—m^wr^x'h 

[07 3 «f^*<jSI«?L^C7C«om-?x^.;l.df-iS*x 
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[08] EELSx-r;H:iS1S$ix/>:-r-^^<O-0iSr 
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-Sf^l^yX, lO-msk. 1 l "8a«-fe^':J' 

yx, 1 6- -^^f-ji/xiBSffimja^y 

•■2»:«^^j±l5§, 2 i- znyh^^Mtm 

••?^»:a5, 2 4-x-^<-xa5, 2 5-®^ 

■•STEM^JffllgP. 3 1"-A:?35ia, 40-1: 
1 3cO«Jif^-fe;l^{ia. 
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